Effects of pre-slaughter administration of antifreeze proteins on frozen meat quality.
The effects of pre-slaughter administration of antifreeze glycoproteins to lambs were assessed on lamb meat quality after thawing. Various concentrations of antifreeze glycoproteins (AFGP) from Antarctic Cod were injected intravenously into lambs (35 ± 5 kg liveweight) at various times prior to slaughter. The lambs were electrically stunned, slaughtered, then subjected to high voltage electrical stimulation. The rate of glycolysis was assessed by monitoring the rate of pH fall and the ultimate pH. Longissimus dorsi muscles were removed from the carcasses 24 h post-slaughter. Samples were vacuum packed and stored frozen at -20 °C for 2-16 weeks. Upon thawing, samples were assessed for drip loss and sensory properties (foreign flavour, storage flavour, texture, tenderness, juiciness and overall acceptability). At certain times, frozen samples were examined by scanning electron microscopy after ice sublimation. Injection of AFGP had no effect on the rate of pH decline, and for all treatments the pH of samples was not significantly different. Injection of AFGP 10 min before slaughter had no effect at any of the concentrations of AFGP for any of the factors assessed, suggesting that 10 min was insufficient time for the AFGP to become associated with the muscle tissue. Injection of AFGP at either 1 or 24 h before slaughter reduced drip loss and ice crystal size. Crystals were smallest in the lambs injected to a final concentration of 0.01 μg/kg AFGP, particularly when injected 24 h before slaughter. These results suggest that the addition of AFGP could reduce damage due to frozen storage of meat, if a cost-effective and consumer-acceptable method could be developed to incorporate these proteins into meat prior to freezing.